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reduced rate of opacification of the posterior capsule with resultant reduced posterior 
capsulotomy rate. 


[0011] After implantation of the accommodating intraocular lens in the capsular bag, 
active ectodermal cells on the posterior surface of the anterior capsule rim of the bag cause 
fusion of the rim to the elastic posterior capsule of the bag by fibrosis about the lens extended 
portions in such a way that these portions are effectively "shrink-wrapped" by the fibrous 
tissue so as to form radial pockets or tunnels in the fibrous tissue which contain the haptic 
portions with their distal ends positioned within the cul-de-sac of the capsular bag. The lens 
is thereby fixated within the capsular bag with the lens optic aligned with the opening in the 
anterior capsule bag. The anterior capsule rim shrinks during fibrosis, and this, combined 
with fibrosis about the extended portions, causes some radial compression of the lens so as to 
tend to move the optic relative to the outer ends of the extended portions posteriorly along the 
optic axis. The fibrosed, leather-like anterior capsule rim prevents anterior movement of the 
optic and urges it rearwardly during fibrosis. Accordingly, fibrosis induced movement of the 
optic occurs posteriorly to a distant vision position wherein either or both the optic and the 
inner ends of the extended portions press rearwardly against and stretch the elastic posterior 
capsule rearwardly. 

[0012] During surgery, the ciliary muscle of the eye is paralyzed with a ciliary 
muscle relaxant, i.e., a cycloplegic, such as atropine, to place the muscle in its relaxed state. 
Following surgery, a ciliary muscle relaxant is periodically introduced throughout the post- 
operative fibrosis healing period for as long as two days and up to three weeks to maintain 
the ciliary muscle in its relaxed state until fibrosis is complete. This drug-induced relaxation 
of the ciliary muscle prevents contraction of the ciliary muscle and therefore immobilizes the 
capsular bag. By this means, the lens optic is fixed during fibrosis in its distant vision 
position within the eye relative to the retina and the lens presses rearwardly against and 
thereby posteriorly stretches the elastic posterior capsule of the capsular bag. If the ciliary 
muscle was not thus maintained in its relaxed state until the completion of fibrosis, the ciliary 
muscle would undergo normal brain-induced contraction and relaxation during fibrosis, and 
the intraocular lens would not necessarily fix in the distant position but in some other location 
along the axis of the eye. 
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[0013] The present invention provides haptic lens features which serve to fixate the 
distal haptic portions of the lens, thus preventing dislocation and slipping from the proper 
positions in pockets or tunnels formed over the haptic lens features by fibrosis. Enlarged 
and/or distal haptic portions or protuberances are prevented by their larger dimension from 
moving or sliding along pockets or tunnels formed by fibrosis about proximally inward haptic 
portions. The distal structural features prevent the haptic from sliding inwardly relative to 
such fibrosis pockets to fixate and prevent dislocation of the intraocular lens. The enlarged 
distal structural features may take such forms as: protuberances extending form one or both 
sides of distal portions of plate haptics; flexible extensions extending from distal comers of 
lens plate haptics, which extensions may have protuberances; protuberances extending 
outwardly from spring loops or filamentary loops; enlarged end portions or protuberances on 
distal portions of a plurality of haptics extending from their proximal ends at an optic or plate 
haptic; enlarged wide distal portions of haptics tapered to widen in the distal direction; prong 
protuberances extending laterally outwardly from distal portions of haptics; and notches in 
side edges of distal portions of haptics. 

[0014] Other preferred embodiments of the invention include extended or distal 
protuberances and/or knobs and or openings defined in distal portions of haptics, which serve 
to fixate the distal haptic portions in the periphery of the capsular bag between the posterior 
bag and the anterior capsule remnant by the fibrosis process described in the foregoing 
Background of the Invention, by the prevention of relative movement of the distal portions of 
the haptics relative to pockets of tunnels formed by fibrosis about proximately inward haptic 
portions. Other preferred embodiments also include flexible loop haptics extending from 
disk haptic portions, knobs provided in the distal portions of a disk haptic element and/or, 
openings provided in the distal portions of a disk haptic element, and knobs and/or openings 
provided in the distal portions of a plurality of plate-type haptics extending from the optic to 
their distal edge portions. 

[0015] Figure 1 is an elevation view of a preferred embodiment of the invention, 
showing a plate haptic lens with enlarged protuberances at its distal edge; 


[0017] Figure 3 is an elevational view of an embodiment of the invention wherein 
flexible extensions with protuberances extend diagonally outwardly from distal edges of 
haptic plates; 
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[0024] Figure 7 is an elevational view of an embodiment of the invention wherein are 
shown in partial views two forms of protuberances extending laterally outwardly from 
portions of oppositely extending haptics; 


[0028] Figures 10 and 11 are related embodiments having plate-type haptics 
extending in the directions from an optic, and having extending therefrom step portions. 
^ These step portion may have mounted knobs or protuberances extending from their surfaces. 


[0029] Figures 12 to 14 illustrate an embodiment wherein flexible or filament type 
loop haptics extend oppositely from an optic and having at the end of each a knob or 
protuberance, Figures 13 and 14 showing the correct manner of engagement of the loop end 
portion and knob in the cul-de-sac of the capsular bag for peripheral fixation in the juncture 
of the posterior capsule and the anterior capsular remnant by fibrosis, and Figure 14 showing 
an incorrect engagement of an improperly designed end portion of the loop haptic; 


[0046] With relatively constant movement of lens haptics relative to the optics, there 
can be disengagement of distal haptic portions relative to the bag periphery between the 
posterior bag and anterior remnant, if adequate retention is not provided. Such 
disengagement of continued operational force can result if adequate fixation is not provided, 
and can result from such factors as capsular bag shrinkage during fibrosis causing a tear to 
occur in the capsular bag, thus possibly resulting in lens dislocation and the haptic being then 
positioned in the vitreous in the posterior portion of the eye, with serious complications. 
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[0048] Referring to the drawings, and jararticularly to Figure 1, a preferred 
odiment 10 has a distal portion of a plate hajitic 12 with protuberances 14 thereon. The 
sectional view of Figure 2 shows the configuration of the protuberances which extend from 
both sides of haptic 12. A protuberance/may extend from only one side or surface of the 
haptic or from many sides or surfaces/ The protuberances will not pass or slide through a 
fibrosis tunnel or pocket disposed £jlx>ut proximally adjacent smaller dimensional portions of 
the haptic. 

[0052] Figure 6 illustrates an embodiment 50, wherein each of plate haptics 52 has a 
wider distal protuberance portions 54 than proximally adjacent haptic portions. Distal 
protuberance portions of the haptics are defined by tapered haptic configurations which 
widen in the distal direction. The wider distal haptic portion prevents movement of the haptic 
toward the optic being retained against movement relative to the pocket defined by fibrosis 
about the plate haptic inwardly of the distal portion. 
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